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Abstract—This paper describes a wide-band dual-polarized
slotted-waveguide antenna working at V-band (57 - 66 GHz)
based on Gap Waveguide concept. The antenna has three layers.
The first one (feeding-layer 1) is practically identical to the second
one (feeding-layer 2). This optimizes the design and facilitates
manufacturing. The corporate-feeding networks on the two layers
are rotated 90 degrees to each other to get the two orthogonal
polarizations. Radiating elements are square apertures located on
the top of the antenna. Simulated results show both impedance
bandwidth and radiation pattern bandwidth greater than 15%
for both polarizations.
Index Terms—Dual-polarization, Slotted-Waveguide, Gap
Waveguides.
I. INTRODUCTION
Many radar and communication systems use two polariza-
tions to increase capacity by reusing the available spectrum.
In dual polarization systems it is possible to reuse the area of
the aperture for the two beams simultaneously. Most of the
studies on the dual-polarized array antennas use microstrip
patches and lines because of the easy realization of the
radiating elements and the feeding networks. It is a hot-
topic of growing interest and there are several publications
that have proposed dual-polarized antennas using multilayer
feeding [1], [2]. These solutions are valid in the frequency
bands where the feed network losses are not critical. From the
Ka band and above it is necessary to explore new low-loss
corporate-feed networks or beam-forming networks for dual-
polarized antennas. From the authors knowledge, there are
only a few previous publications on dual-polarization slotted-
waveguide array antenna beyond Ka-band. In most previous
works, the sub-arrays with orthogonal linear polarizations
are placed alternately which leads to have a relatively large
distance between the radiating slots [3]. A solution with cross-
shaped radiating slots at V-band can be found in [4]. This
antenna is fabricated by the diffusion bonding of laminated
thin metal plates and has the advantages of high-precision and
low-loss characteristics. The main problem of this antenna
is that diffusion bonding is, at the moment, an expensive
technique. In this paper a multilayer feeding solution based on
Gap waveguide (GW) [5] is proposed, which has the advantage
of low loss and ease of assembly since the electrical contact
is avoided in gap waveguide structures. The two orthogonal
linear polarizations are excited at the same time in the radiating
part, composed of square apertures.
Fig. 1. Feeding layer of the single-layer slot antenna using RGR transitions
Fig. 2. Feeding layer of the single-layer slot antenna using RGR transitions
II. 2×2 DUAL-POLARIZED ARRAY DESIGN
A 2×2 array is designed as a unit cell. The cell unit is
fed by two groove gap waveguides. The coupling between the
feeding-layer 1 and the feeding-layer 2 is via a longitudinal
slot. The radiating layer is composed of 4 square apertures that
radiate uniformly for both polarizations. This unit cell could
easily be extended to a larger array according to Fig. 3 using
E-plane power dividers and splitters in Gap Waveguide.
Fig. 3. Corporate feed-network of 4x4 slots to excite both longitudinal and
transverse components
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Fig. 4. Simulated reflection coefficients
A. Simulated results
Fig. 4 shows the simulated reflection coefficient of the 2×2
dual-polarized array antenna. Whole band is covered for both
polarizations for a S11 < -10 dB. The isolation between the
2 ports is better than 55 dB over the bandwidth. Radiation
patterns are simulated at the center frequency (61.5 GHz) in
both E- and H-planes for both x- and y-direction polarization
(Figs. 5 and 6) featuring a well-defined beam in the broadside
direction and SLL less than 13 dB.
III. CONCLUSIONS
A dual-polarized slotted-waveguide antenna based on Gap
Waveguide technology is designed for V-band. The work
presented in this paper concentrates on a unit cell with 2×2
radiating slots which is easily expandable to a bigger antenna.
The results of this unit cell are promising since the impedance
bandwidth is greater than 15% and a symmetric radiation
pattern have been obtained for both polarizations.
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Fig. 5. x-direction polarization
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Fig. 6. y-direction polarization
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